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© Vacuum chucking tool and system. 

© A vacuum chuck (9) which can be operated both 
in gas and in liquid is provided with a liquid-gas 
separating membrane (8) having a plurality of tiny 
holes which allow passage of gas molecules but do 
not pass liquid. The liquid-gas separating membrane 
(8) is spanned between an inlet hole (3, 5) of the 
chuck and a manifold (4) which, in operation of the 
chuck, is -connected to a pneumatic system (129). 
The pneumatic system (129) comprises an aspirator 
(10), a compressor (11) and a switching valve (12). 
The vacuum chuck (9) is immersed into a liquid (13), 
compressed gas purges the liquid in the inlet hole 
(3), then the switching valve (12) is switched to the 
aspirator (10). So, an object such as a semiconduc- 
tor wafer (7) is sucked quickly to the chuck (9), and 
the inlet hole (3, 5) is closed by the object (7). If a 
small quantity of liquid intrudes Into the chuck (9), it 
5 cannot pass through the liquid-gas separating mem- 
SJbrane (8), and operation of the chuck (9) is not 

^.harmed. 
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Vacuum chucking tool and system. 



The present invention relates to a vacuum 
chucking tool and to a vacuum chucking system 
applicable, for instance, for wet processing in semi- 
conductor manufacturing. 

In semiconductor manufacturing processes, 
there are many occasions upon which the handling 
of semiconductor substrates or wafers is needed, 
to load, reload or unload the substrates or wafers 
to/from a carrier or holder. For such handling, 
tweezers or forceps are widely used. However, with 
a view to avoiding flaws or damage caused by 
tweezers, vacuum chucks or Bernoulli flow chucks 
are increasingly being used. 

Semiconductor processing includes many 
treatments which use water or chemicals. Such 
processing is called wet processing, as against dry 
processing in which a wafer is treated in air or in a 
gassy ambient. Many processes are carried out as 
batch processes, in order to increase throughput 
Several wafers are loaded into a holder, and to- 
gether immersed into chemicals to process the 
wafers. In such batch processing systems, espe- 
cially in wet processing, stains are sometimes left 
at portions of the wafers which contact the holder, 
and this spoils the uniformity of the processing. 
The prevention of such stains is a problem in wet 
processing. 

From the viewpoint of the uniformity of the 
products, however, a one-by-one processing sys- 
tem is better than a batch system. This is because 
each wafer can be checked, and the holding point 
of the wafer can be shifted to prevent staining. 
Sometimes the wafer Is held by its back surface, to 
protect the front surface from effects caused by 
contact with a tool. In such a case, the wafer chuck 
is very important. For dry processes, vacuum 
chucks or Bernoulli flow chucks can be used, but 
there is no vacuum chuck which can be used in 
wet processes. 

An embodiment of the present invention can 
provide a vacuum chuck which can be used in wet 
processes. 

An embodiment of the present invention can 
facilitate wafer handling in wet processes, and de- 
crease defects arising from wafer handling. 

A vacuum chuck of an embodiment of the 
present invention is provided with a liquid-gas sep- 
arating membrane, which separates liquid from 
gas. The liquid-gas separating membrane is com- 
posed of material having a plurality of tiny holes 
which allow passage of gas but do not pass liquid. 
The membrane is installed between the inlet and 
manifold of the vacuum chuck. This makes the 
chuck operate in a manner similar to that of an 



ordinary air vacuum chuck. 

A chucking system of an embodiment of the 
present invention comprises an aspirator for ex- 
hausting gas in the chuck, a compressor for send- 

s ing compressed air or gas into the chuck, and a 
switching valve for switching the connection of the 
manifold to the compressor or to the aspirator. 

When the chuck is immersed into a liquid, the 
liquid is stopped by the liquid-gas separating mem- 

10 brane and does not enter the chuck further than the 
membrane into the manifold. For example when 
.used in wafer handling, the opening of the inlet of 
the chuck is placed to confront the wafer in the 
liquid. The liquid in the chuck is expelled from the 

/5 chuck by compressed air or gas, and the switching 
valve is switched from the compressor to the as- 
pirator, then the substrate (wafer) is sucked to the 
chuck and held in a manner similar to that of an 
ordinary air vacuum chuck. Even if a small quantity 

20 of liquid intrudes into the manifold at this instant, it 
is held back by the llquld-gas separating mem- 
brane, and the attracting strength of the chuck is 
not lost. 

When a chuck or chuck tool in accordance with 

25 an embodiment of the present invention is used in 
air it operates similarly to an ordinary vacuum 
chuck. The chuck is easily and conveniently ap- 
plied to various kinds of wet processing, such as 
washing, etching, and rinsing and so on. By hold- 

30 ing a substrate or wafer from its back or reverse 
side with a vacuum chuck in accordance with an 
embodiment of the present invention, the front side 
of the substrate can be treated with various wet 
processes without leaving stains or damage on the 

35 front surface. 

Reference is made, by way of example, to the 
accompanying drawings, in which:- 

Rgs. t are partial cut-away views of a vacu- 
um chuck in accordance with an embodiment of 

40 the present invention, schematically illustrating its 
operation in liquid, wherein:- 

Ftg. 1 (a) shows a state in which the chuck is 
immersed into liquid, with a liquid-gas separating 
membrane acting as a barrier to the liquid; and 

45 Rg. 1 (b) shows a state in which the chuck is 

evacuated and a wafer is sucked into the chuck; 

Rg. 2 illustrates a basic configuration of a 
vacuum chucking system in accordance with an 
embodiment of the present invention; 

so Rgs. 3 illustrate schematically various stages 

in operation of a vacuum chuck in accordance with 
an embodiment of the present invention, wherein:- 

Rg. 3(a) shows a state in which the chuck is 
immersed into a liquid; 
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Fig. 3(b) shows a state in which liquid in the 
chuck is expired or expelled by compressed air or 
gas; and 

Fig. 3(c) shows a state in which the chuck is 
evacuated by an aspirator, and a wafer is sucked 
into an opening of the chuck; 

Rg. 4 gives a cross-sectional view and an 
end-on view of a vacuum chuck in accordance with 
an embodiment of the present invention, illustrating 
the structure of the chuck; 

Figs. 5 illustrate a vacuum chuck in accor- 
dance with another embodiment of the present 
invention, suitable for holding a wafer vertically, 
wherein:- 

Fig. 5(a) is a schematic front view of the 
chuck; and 

Fig. 5(b) is a cross-sectional view of the 

chuck; 

Rg. 6 is a schematic cross-sectional view of 
a further chuck in accordance with an embodiment 
of the present invention, which Is suitable for han- 
dling a plurality of wafers at one time; 

Rg. 7 illustrates an application of a vacuum 
chuck in accordance with an embodiment of the 
present invention, showing how wafers are reload- 
ed from one wafer holder to another; 

Rgs. 8 show schematically one kind of typi- 
cal wafer holder widely used in various semicon- 
ductor processings; wherein:- 

Rg. 8(a) is a cross-sectional view; and 

Rg. 8(b) is a view from above; 

Rg. 9 illustrates another application of a 
vacuum chuck in accordance with an embodiment 
of the present invention, in the context of an etch- 
ing process; and 

Rg. 10 illustrates a further application of a 
vacuum chuck in accordance with an embodiment 
of the present invention, in which wafers are held 
by their back or reverse surfaces, and an etching 
process is effected for each wafer in turn. 

Throughout the drawings, the same reference 
numerals designate the same or simitar parts. 

In the following description of embodiments of 
the invention reference will be made to the treat- 
ment or handling of semiconductor wafers. How- 
ever, it will be appreciated that embodiments of the 
invention are not restricted to use for the treatment 
or handling of such wafers. They can be applied to 
the treatment or handling of other objects. More- 
over, the shape of the object handled is not nec- 
essarily that of a wafer. The object need not be fiat, 
it may be cube- or ball-like, for example. 

Rgs. 1 give schematic partially cut-away views 
of a vacuum chuck embodying the present inven- 
tion. The appearance of the chuck is similar to that 
of an ordinary vacuum chuck. The chuck is ba- 
sically composed of a head 1 and its holder 2. 



There is a cavity 3 in the head 1, and there is a 
manifold 4 in the holder 2. The manifold 4 and the 
cavity 3 are connected to each other, the bottom 
(as seen in Rg. 1) of the cavity 3 is opened to form 

5 an inlet 5, and the other end of the manifold 4 is 
connected to a hydraulic hose 6 which is con- 
nected to an aspirator (not shown). When the chuck 
is evacuated by the aspirator, it attracts a wafer 7, 
and the inlet 5 is closed by the wafer 7. 

w The vacuum chuck embodying the present in- 
vention has a liquid-gas separating membrane 8 
attached between the inlet 5 and the manifold 4. In 
the embodiment of Rg. 1, the liquid-gas separating 
membrane 8 is spanned over the junction plane of 

is the manifold 4 and the cavity 3. The liquid-gas 
separating membrane is a hydrophobic membrane 
having a plurality of tiny holes therein, which pass 
gas but do not pass liquid. So, as shown in Rg. 1 • 
(a), when the vacuum chuck is immersed into a 

20 liquid, the liquid Is dammed at the liquid-gas sepa- 
rating membrane 8, and does not go further into 
the manifold 4. When the vacuum chuck is evacu- 
ated (the process will be described later), the 
chuck attracts the wafer 7 as shown in Rg. 1(b). 

25 Such operation is similar to that of ordinary vacuum 
chucks operated in air ambient. 

A basic composition of a vacuum chucking 
system embodying the present invention is Illus- 
trated in Rg. 2. It comprises a vacuum chuck 9, an 

30 aspirator 10, a compressor 11 and a switching 
valve 12. The elements (apart from the chuck) may 
all be conventional. The compressor may be re- 
placed by any suitable compressed gas supplier. 
Hydraulic hoses 6 connect between the switching 

35 valve 12 and the chuck 9, the aspirator 10 and the 
compressor 11 respectively. When the switching 
valve 12 is switched to the compressor 11, the 
compressed air (or gas) expels liquid in the chuck 
9, and when the switching valve 12 is switched to 

40 the aspirator, the chuck 9 sucks the wafer 7 to the 
inlet 5 and holds it in a manner similar to that of an 
ordinary vacuum chuck. 

Rgs. 3 illustrate a procedure in accordance 
with which a vacuum chuck embodying the present 

45 • invention is operated. In this example, a wafer 7 is 
immersed in a liquid 13, and positioned on a sup- 
porter 14. Rrst, the chuck 9 is immersed into the 
liquid and positioned over the wafer 7 as shown in 
Fig. 3(a). At this stage, the liquid 13 may intrude 

so into the cavity 3 but it cannot go further into the 
manifold 4, because the liquid is dammed by the 
liquid-gas separating membrane 8. Usually, the liq- 
uid is stopped before it reaches the liquid-gas 
separating membrane 8, because there is remain- 

55 ing gas in the cavity 3. So, the surface of the liquid 
in the cavity 3 is lower than the level of the liquid- 
gas separating membrane 8. The liquid level in the 
cavity 3 as shown in Rg. 3(a) is the highest possi- 
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bie liquid level actually. 

Next, the switching valve 12 is switched to the 
compressor, so, as shown in Fig. 3(b), the liquid in 
the cavity is expelled from the cavity 3, and bub- 
bles 15 come out from the inlet 5 of the head 1. 
The pressure of the gas (nitrogen for example) 
compressed by the compressor 11 need not be 
very high. The ambient pressure plus a hydrostatic 
pressure at the bottom of the liquid chamber is 
sufficient. Too high a gas pressure may cause 
damage to the liquid-gas separating membrane. 
When the head 1 is brought close to the wafer, 
keeping the inlet 5 parallel to the surface of the 
wafer, the liquid over the wafer beneath the head 1 
is also purged. 

After the gas in the cavity 3 is removed, the 
switching valve 12 (not shown) is switched to the 
aspirator to exhaust the gas in the chuck. Then, as 
shown in Fig. 3(c), the wafer 7 is sucked toward the 
chuck and the inlet of the head 1 is closed by the 
wafer 7. In this instance, some of the liquid may 
intrude into the cavity 3, but actually, the inlet 5 is 
closed very quickly by the wafer 7, and the amount 
of intruded liquid Is very small compared to the 
volume of the cavity 3, and the operation of the 
chuck is not harmed. 

It should be noted that if the chuck is held 
loosely, the chuck is attracted to the wafer as 
shown in Fig. 3(c), rather than the wafer 7 being 
lifted up towards the chuck. Such loose or soft 
holding of the chuck is more desirable than is a 
firm or stiff holding of the chuck, because if the 
wafer size is large, the resistance of the liquid to 
the vertical motion of the wafer, against the broad 
surface of the wafer, becomes large, so the wafer 
may be broken if it is lifted up suddenly. After the 
inlet of the chuck is closed perfectly by the wafer, 
the chuck may be moved carefully. Even if the 
wafer were broken accidentally, liquid would not 
penetrate through the liquid-gas separating mem- 
brane 8, and the system would not be harmed. 

Rg. 4 shows a cross-section (upper part of the 
Figure) and a bottom end view (lower part of the 
Figure) of a vacuum chuck in accordance with an 
exemplary embodiment of the present invention. 
This type of the chuck is convenient to handling 
wafers in a horizontal position. The head 1 and 
holder 2 are made of polytetrafluoroethylene 
(PTFE) for example. They are screwed to one 
another in the illustrated example, but they may be 
fabricated as a one body by molding. The diameter 
of the head is 30 mm, and its height is 25 mm. for 
example. The diameter of the cavity 3 is 20 mm, 
and the height of the cavity is 10 mm. for example. 
The length of the holder 2 is about 150 mm, and 
the diameter of the holder is about 15 mm, for 
example. One end of the holder 2 is shaped to 
form a nozzle 17 to be fixed to the hydraulic hose 



6 (not shown). The inner diameter of the manifold 4 
is 4 mm at the holder for example, but as can be 
seen in the Figure, the diameter of the manifold 4 
at the opening to the cavity 3 becomes large 
5 (about 8 mm for example) because the holder 2 is 
screwed into the head 1. This portion forms a 
second cavity 16. It is desirable to make the open- 
ing of the manifold large compared to its remaining 
part as shown in Fig. 4, because this reduces 

io resistance to gas flow through the liquid-gas sepa- 
rating membrane 8 which is positioned at the open- 
ing of the manifold. 

The liquid-gas separating membrane 8 is com- 
posed of two parts. The first part is a membrane 18 

15 made of PTFE. It is processed to provide a porous 
membrane of 0.07 mm thickness having a plurality 
of pores. The pore size is about 0.1 urn. Gas 
molecules can pass through these tiny pore holes, 
but liquid cannot So, gas is separated from the 

20 liquid. The membrane 18 is supported at both of its 
surfaces by the second part of the membrane 
which are meshes woven of fiber of 0.2 mm in 
diameter made from tetrafluoroethylene-perfluoroal- 
kylvinylether copolymer (PFA), for example. The 

25 liquid-gas separating membrane 8 is welded onto 
the surface of the cavity 1 covering the opening of 
the manifold 4. In the embodiment of Fig. 4, the 
liquid-gas separating membrane 8 is welded ar- 
ound the opening of the second cavity 16. With 

30 such a structure, the liquid-gas separating mem- 
brane 8 can bear the pressure of liquid even when 
one side of the membrane is evacuated by the 
aspirator. 

Rg. 5 schematically illustrates the structure of 

35 a vacuum chuck in accordance with another exem- 
plary embodiment of the present invention. This 
embodiment is suitable for holding a wafer 7 verti- 
cally. Rg. 5(a) is a front view, and Rg. 5(b) is a 
cross-sectional view taken along the chain line BB' 

40 in Rg. 5(a). The head 1 is held by a cylindrical 
holder 2. One end of manifold 4 in the holder 2 is 
linked to a core hole 21 of a pipe 20, and the latter 
is connected to the switching valve (not shown) by 
the hydraulic hose 6. The head 1 is shaped like a 

45 flat box having a cavity 3 in it. The cavity 3 is 
connected to the manifold 4 via a second manifold 
22 in the head 1. On one vertical wall of the cavity 
3 is formed a rectangular inlet 5, 1 x 1.5 cm 2 in 
extent for example. At the opening of the cavity to 

so the rectangular inlet 5 a liquid-gas separating 
membrane 8 is provided. Though further details of 
the sizes of various parts of the chuck are not 
given, it will be easy for the man skilled in the art 
to arrive at suitable sizes, for example by consider- 

55 ing the above example of the inlet size. The ma- 
terial of the various elements in the embodiment of 
Rg. 5 may be the same as those used in the 
embodiment in Rg. 4. 
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The operation of the vacuum chuck shown in 
Fig. 5 is similar to the operation described with 
reference to Figs. 2 and 3. The head 1 is im- 
mersed into the liquid (not shown) and positioned 
to the upper edge portion of a wafer 7 with the inlet 
5' facing towards the wafer 7. In this case an eaves 
portion 23 of the head 1 is convenient for determin- 
ing the position of the head as against the wafer 7. 
The liquid outside the inlet 5' is purged by com- 
pressed gas. At this stage, the liquid in the inlet 5 
outside the liquid-gas separating membrane 8 is 
almost (substantially all) purged, even though the 
membrane is spanned vertically, because the pres- 
sure difference of the liquid over the liquid-gas 
separating membrane 8 is negligible, and the gas 
comes out over all the area of the liquid-gas sepa- 
rating membrane. Then the switching valve is 
switched to the aspirator, so the wafer 7 is sucked 
to the head 1. If some quantity of liquid remains 
outside the liquid-gas separating membrane 8, it 
does not harm operations, because it is dammed 
by the liquid-gas separating membrane. 

The holding force of the chuck depends on the 
size of the inlet and the vacuum in the chuck. An 
inlet size of 1 x 1.5 cm 2 and a vacuum of about 
100 mm Hg obtained by an ordinary aspirator 
provides a holding force of about 1.3 kg weight. 
This is enough for holding the wafer tightly to the 
chuck and handling it in various ways. 

Fig. 6 shows schematically a cross-section of a 
vacuum chuck in accordance with a further exem- 
plary embodiment of the present invention, which 
is useful for handling a plurality of wafers at one 
time, in this embodiment, seven chucks 9 as 
shown in Fig. 5 are assembled to one common arm 
24 by fixing the holders 2 of the chucks to the arm. 
The manifold 4 of each chuck is linked to a com- 
mon manifold 25, and the latter is connected to the 
switching valve (not shown) via a pipe 20 and 
hydraulic hose (not shown). Materials and sizes of 
the chucks 9 may be the same or similar to those 
of Fig. 5. The common arm 24 may also be made 
of PTFE. 

The operation of the embodiment of Fig. 6 is 
similar to that of the embodiment of Fig. 5. With 
the embodiment of Fig. 6, seven wafers can be 
handled at a time. It should be noted that even if 
the number of wafers is less than the number of 
the chucks, the system can be operated similarly, 
because the liquid-gas separating membrane of an 
unused chuck stops the flow of liquid into the 
cavity of its head. Further, even if one of the wafers 
is broken or dropped off from the chuck acciden- 
tally, that does not harm the operation of other 
chucks. This is because the volume of the inlet 5' 
outside of the liquid-gas separating membrane 8 is 
small compared to the total volume of the cavities 
3, the manifolds 4 and the common manifold 25. 



So, a pressure increase caused by the breaking or 
dropping of a wafer is negligible in the remaining 
cavities which are holding wafers. Further, the as- 
pirator is evacuating the common manifold 25 all 

s the time, so the effect is further reduced. It will be 
clear that the shape of the head or the inlet may be 
varied in a variety of ways according to the ap- 
plication for which the chuck or chucks are in- 
tended. The number of the chucks also may be 

10 varied. 

Next, some exemplary applications of vacuum 
chucking systems employing embodiments of the 
present invention will be described. 

First, the washing or cleaning of a chuck will be 

15 described. It is important to wash or rinse the 
chuck to keep it clean. It is easy to wash or rinse 
the chuck in detergent or water. The chuck is 
immersed in the detergent or water as shown in 
Figs. 3(a) or 3(b), in this case the wafer 7 and its 

20 supporter 14 are removed. The switching valve is 
switched to compressor or aspirator repeatedly. At 
each switching, detergent or water is filled or 
purged into/from the cavity 3, so the chuck is 
easily cleaned. 

25 Fig. 7 illustrates the use of a chuck in accor- 
dance with the embodiment of Fig. 5 for reloading 
wafers from one wafer holder to another. Consider 
a case in which wafers 7 mounted on a wafer 
holder 27 which is made from silicon (suitable for 

30 etching processes) are to be reloaded into a carrier 
holder 28 which is made from plastic for example, 
or vice versa. A vacuum chuck 9 as in Rg. 5 is 
used. The chuck is fixed to an arm 26 which is 
movable to left and right, and up and down. The 

35 chuck is connected to a pneumatic system 129, 
which comprises a switching valve, an aspirator 
and a compressor as shown in Fig. 2. The opera- 
tion is similar to that included when an ordinary 
vacuum chuck is used in air. Wafers 7 are taken 

40 out from the wafer holder 27 by the chuck 9 and 
inserted into the carrier holder 28 one-by-one. 
However, using the vacuum chuck embodying the 
present invention, it is possible to effect such wafer 
handling both in air and in liquid ambient. Further, 

45 if a vacuum chuck as in the embodiment of Fig. 6 
is used, a plurality of wafers can be handled at one 
time. 

Figs. 8 illustrate an exemplary type of wafer 
holder, used in various processes. Fig. 8(a) is a 

50 side view, and Fig. 8(b) is a plan view of the 
holder. Wafers 7 are placed in grooves 29 in the 
holder. If a wet process is carried out using such a 
wafer holder, it leaves drops of liquid at the contact 
portions of the wafers to the holder, and sometimes 

55 leaves stains on the wafer. Using a vacuum chuck 
embodying the present invention, it is easy to 
prevent such defects. The method will be de- 
scribed with respect to an etching process as an 
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example. 

Fig. 9 illustrates a system for carrying out a 
wet process, an etching process for example. An 
etching tab (a bath or tub) 31 contains an etchant, 
a front tab 32 contains wafers 7 to be etched, and 5 
a rinsing tab 33 contains rinsing liquid which is 
usually water. The front tab may contain other 
processing liquid or it may be a simple air con- 
tainer. The wafers 7 are placed on a wafer holder 
27. A vacuum chuck 9 of the Fig. 5 type which is 10 
fixed to an arm 26 is used. The arm 26 is movable 
to left and right, and up and down, keeping the 
chuck 9 vertical. Hold and release of the vacuum 
chuck 9 is controlled by an aspirator 10, a com- 
pressor 11 and a switching valve 12, in a manner is 
as described before. 

The wafers 7 are taken out one-by-one by the 
vacuum chuck 9 from the front tab 32. Each wafer 
7 is chucked from its back side. So, the front side 
which requires most uniform etching is not con- 20 
tacted by anything. The chuck 9 is moved along a 
path indicated by arrows, and dips the wafer 7 into 
the etching tab 31 holding the wafer from its back 
side. When the etching is finished, the chuck 9 
brings the wafer into the rinsing tub 33, and re- 25 
leases the wafer into the holder 27, where the 
etchant is quenched and the wafer is rinsed. In 
such manner, the wafer is held from its reverse 
side, the front side is free from irregular etching or 
stains caused by contact with the holder. 30 

Fig. 10 illustrates another application of a 
chuck holder embodying the present invention, in 
this case of the Fig. 3 type. Description will be 
given in relation to an etching process for example 
but any other kind of wet processing might be 35 
involved. The vacuum chuck 9 is a type as de- 
scribed with reference to Fig. 3. The chuck is held 
by an arm 26 and controlled by a pneumatic sys- 
tem 129. The arm and the pneumatic system are 
similar to those of Figs. 7 or 9. A loading wafer 40 
holder 35, and unloading wafer holder 36 hold 
wafers 7 horizontally. Each of the wafers is placed 
on a wafer holder with its front surface, which is the 
surface to be etched, downward. The chuck 9 takes 
out the wafers one-by-one holding them from the 45 
back or reverse side, and moves along a path as 
shown by arrows, immersing a wafer into the etch- 
ing tab (bath or tub) 31. After the etching is fin- 
ished, the wafer is taken out from the etching tab 
31 and immersed into rinsing tab 33. In ing tab 33 50 
rinsing water 34 is fed from the bottom of the tab, 
and overflows the tab. The wafer is held in the 
water keeping the front side downward, so the front 
side always meets fresh rinsing water. This is ef- 
fective to rinse the front side quickly and provide a 55 
uniform etching over the entire front surface. When 
the rinse is finished, the wafer is released into 
receiving wafer holder 36. It will be apparent that in 



this system etchant staining resulting from contact 
with the holder is eliminated. 

In the above-described applications of vacuum 
chucks in accordance with embodiments of the 
present invention to various wet processes, the 
chuck may be moved by hand or moved automati- 
cally using a robot or an automatic mechanism. 
Equipment such as aspirators, compressors, wafer 
holders, etching tabs (tubs or baths) and so on 
may all be conventional ones, so further description 
is omitted. 

Structures, operations and some fundamental 
applications of vacuum chucking systems in accor- 
dance with embodiments of the present invention 
have been described above. It will be apparent 
however that many modifications are possible; for 
example, materials may be varied from the ones 
described, the shapes of chuck and inlet holes may 
be varied. The object handled by the vacuum 
chuck is not limited to a semiconductor wafer; the 
chuck may be applied to handle a cube or ball-like 
object. Those modifications are all within the scope 
of the present invention. 

Embodiments of the present invention provide 
vacuum chucks which can be operated both in gas 
and in liquid. The vacuum chuck is provided with a 
liquid-gas separating membrane having a plurality 
of tiny holes which allow passage of gas molecules 
but do not pass liquid. The liquid-gas separating 
membrane is spanned between an inlet hole of the 
chuck and a manifold which, In operation of the 
chuck, is connected to a pneumatic system. The 
pneumatic system comprises an aspirator, a com- 
pressor and a switching valve. The vacuum chuck 
is immersed into a liquid, compressed gas purges 
the liquid in the inlet hole, then the switching valve 
is switched to the aspirator. So, an object such as 
a semiconductor wafer is sucked quickly to the 
chuck, and the inlet hole is closed by the object If 
a small quantity of liquid intrudes into the chuck, it 
cannot pass through the liquid-gas separating 
membrane, and operation of the chuck is not 
harmed. 



Claims 

1 . A vacuum chucking tool comprising a vacu- 
um chuck capable of being evacuated or pressur- 
ized when connected to a pneumatic system, for 
clamping or releasing an object to or from the 
vacuum chuck, the vacuum chuck having:- 
a head for holding the object; 
a cavity formed in the head; 
an inlet formed in the head for sucking the object 
towards the head, the inlet being connected to the 
cavity; 

a holder for supporting the head; 
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a connection means provided on the holder for 
connecting the chuck to the pneumatic system; 
a manifold formed In the holder, for connecting the 
cavity to the connection means; and 
a !iquid-gas separating membrane for separating 5 
gas from liquid in a mixture of liquid and gas, the 
liquid-gas separating membrane being spanned be- 
tween the cavity and the manifold, or between the 
cavity and the inlet. 

2. A vacuum chucking tool as claimed in claim io 
1, the vacuum chucking tool comprising a plurality 

of vacuum chucks as set forth in claim 1, the 
chucks being arranged in parallel to each other. 

3. A vacuum chucking tool as claimed in claim 

1 or 2, wherein the liquid-gas separating membrane is 
In the or each vacuum chuck comprises a mem- 
brane having a plurality of tiny holes through which 
gas molecules may pass but not liquid. 

4. A vacuum chucking tool as claimed in claim 

1, 2 or 3, wherein the inlet of the or each vacuum 20 
chuck is formed in a bottom surface of the head of 
the chuck. 

5. A vacuum chucking tool as claimed in claim 
1 , 2 or 3, wherein the inlet of the or each vacuum 
chuck is formed in a side wall of the head of the 25 
chuck. 

6. A vacuum chucking system, comprising a 
vacuum chucking tool as claimed in any preceding 
claim and a pneumatic system operable to evacu- 
ate or pressurize the or each vacuum chuck, for 30 
clamping or releasing an object to or from the 
vacuum chuck. 

7. A vacuum chucking system as claimed in 
claim 6, wherein the pneumatic system comprises:- 

an aspirator for evacuating the or each vacuum 35 
chuck; 

a compressed gas means for sending compressed 
gas to the or each vacuum chuck; and 
a switching valve connected between the vacuum 
chucking tool and the aspirator and the com- 40 
pressed gas means, for switching connection of the 
vacuum chucking tool to the aspirator or to the 
compressed gas means. 
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